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Introduction 


The Surveying Package consists of seventeen programs in six 
load modules which perform the fundamental operations 
required in surveying. In addition to the Pocket Computer, 
you'll need the Cassette Interface and a suitable cassette 
recorder, such as the Radio Shack Minisette-9. 


Here is a brief description of the programs in the Surveying 
Package: 


A. Tape Corrections (TAPE) selectively performs corrections 
to tape measurements for incorrect tape length and for 
expansions (contractions) due to the temperature coefficients 
of expansion. Two different tape materials are handled. 


B. Leveling and Volume Calculations (Level). 
RECIP LEVEL performs ali of the calculations necessary 
to do reciprocal leveling. 
TRIG LEVEL performs all of the calculations necessary 
todo trigonometric leveling to an inaccessible point. 
END-AREA VOLUME calculates volume using the 
end-area algorithm. 
PRISM VOLUME calculates volume using the 
prismodial volume algorithm. 


C.. Irregular Area (TRAP) computes the area of an irregular 
area using a straight line traversal and distances off of the 
traversal. 


D. Closure (CLOSE). 
TRAVERSE accepts the starting point and the distances 
and angles around a closed traverse. 
CLOSE ERR resolves the error of closure and 
distributes the error around the traversal using the 
transit rule. 
DMD Area computes the area of the traversal using the 
DMDaigorithm. 
REDO LEGS repeats the calculation of Traverse except 
no data is entered. 


E. Display (DISP) 
DIST/BRG displays the length and bearing of each leg of 
the traversal. 
COORD displays the coordinates of all turning points in 
the traversal. 
DELTA displays the Latitude and Departure of each leg 
in the traversal. 
RE-ENTER lets all or part of the data previously entered 
be corrected. 
SAVE DATA records the traversal data on cassette tape. 
LOAD DATA loads the previously saved traversal data 
from tape. 


F. Conversions (CONVERT) performs unit conversions for all 
common units in linear, area and volume. 





Loading a Module from Cassette 


Before using a program, the Load Module containing the 
program must be placed in the Pocket Computer Memory. This 
Process is performed as follows: 


Be sure the Pocket Computer is OFF and installed inthe 
Cassette Interface. 


Rewind the tape to the beginning. 


Connect the Cassette interface to the recorder as 
described in the Computer Owner's Manual. 


Turn the Computer on. Using the key, select the DEF 
mode. 


Putrecorder in “PLAY”, set the volume control to MAX and 
type (©)T)O) A) “name of desired program” and 
press (ENTER). 


The recorder will start. The computer searches the tape forthe 
desired program. The program is located and loaded into the 
computer memory. When the load process is successfully 
completed, the tape recorder will stop and the prompt symbol, 
(>) will appear on the computer display. Ifan error code is 


“displayed, try the load operation again. Use different volume 


settings on the recorder until a successful load is achieved. For 
some recorders, best operation is obtained when using battery 
power rather than the AC line or AC adapter. 
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Press the recorder “STOP” key. 

The program now stored in the Pocket Computer memory 
will be retained even when the computer is turned off. Turn 
the computer off and remove from the Cassette Interface or 
use while installed. 


Note: See Appendix B for advice on proper care of the recorder 
and Cassette Interface. 


Starting a Program 


Ailofthe Surveying Package Programs are started by the 
step-by-step procedure as follows: 


Turn the computer On and place it in the DEF mode using 
the key. 


Press GHFT) GPO to display the program title. 


Press (ENTER) to display the copyright message followed by 
the first program function. 


Pressing successively will display remaining 
program functions, if any. 


Press the GHFT) key once followed by the alphabetic key for 
the desired program. 


The computer will display messages.n the following formats: 





ee 


Program Termination — The prompt character, >, will appear 
on the left hand side of the display. Anew program may be 
started at this time. 


Input Request— All requests for data are followed by either an 
equal sign (=) or (Y/N). Once datais typed, the key 
must be pressed to notify the program that data is available for 
the next program step. When no input is entered, the current 
contents of the input variable will be “flashed” on the display or 
the input request will be repeated as a prompt. 


Ifthe datais acceptable to the program, the next message in 
the program will be displayed. When unacceptable data is 
received, the Input Request will be displayed. All input data is 
retained until changed or recalculated. 


Statement— Any display not followed by either an equal sign 
or(Y/N)is a statement. When a statementis “flashed” on the 
display, program execution is temporarily delayed. When a 
statementis continually displayed, program execution is halted 
until the operator signals for the program to be continued by 
pressing the (ENTER) key. 


Using the Surveying Package with the 
Pocket Computer Printer and Cassette 
Interface (Catalog No. 26-3505). 


The programs in the Surveying Package were not designed 
to require the use of the printer. However, if you use a printer 
with the programs, they will operate substantially the same, 
with these exceptions: 


1. The Menu will be printed when the function is 
selected. 


2. Input data to the various menu selections will only be 
displayed on the LCD. 


3. All results from the program calculations will be printed. 


4, When the printer is logically connected to the Packet 
Computer, it is no longer necessary to press ENTER to 
view each menu selection or successive results from 
program calculations. 


5. If you turn the printer off in the middle of a program 
calculation, one or more results may not be displayed. 











The Program Menu 


All Load Modules, except TAPE and TRAP, contain a menu of 
the programs available in the section and the method for 
startup. The program menuis displayed by use of the 
keys. The first message displayed wil! be the load module 
title. When the key is pressed, the copyright line will be 
“flashed” on the display, followed by the title of first program 
available in the section and its startup sequence. Each time the 
key is pressed after this point, a new program title will be 
displayed until the last item is displayed. Then press GHET) (SPC) 
to repeat menu. It should be noted that a program may be 
started at any point within another program without causing 
problems. 


Tape Correction 


Tape Correction (TAPE) performs corrections for incorrect 
tape length as compared to a standard, and corrections for 
temperature expansion (contraction) as a function of the 
temperature coefficient of expansion. Either or both of the 
corrections can be applied to a tape measurement. 


The tape length correction is made by applying the 
correction factor proportionally along the entire tape. The 
correction factor is the amount of adjustment to be added in 
the case of a short tape or subtracted in the case of a long 
tape to make it agree with a standard tape. The formula 
used is: 





Leorr = Lraw + Lraw/Ltape * K where Kis the correction 
factor. 


The temperature correction can be made for either standard 
steel or INVAR (nickel-steel) tape. The formula used is: 
Leorr = Lraw + Lraw (T-68)K 
where T is the measured temperature in degrees 
Fahrenheit 
and K = 0.0000065 (steel) 
orK = 0.0000005 (INVAR) 


Be sure that the computer is in DEF Mode and load the Tape 
Correction program into memory using the command, 


ODODDOMDAPHE. 


Press (SHET) to start the program. The display will show: 
TAPE CORRECTION. Press (ENTER). The display will then show 
(C) 1981 TANDY CORP (flashes briefly). You are then asked if 
the correction is a TAPE TEMP CORR. Press (Y) if Yes, 
or (XD (ENTER) if No. You are asked if you want to make a 

TAPE = INVAR (Y/N) correction. Then you are asked if you 
want to make a TAPE LENGTH CORR (Y/N). If you type CY) for 
Yes, the displays show CORR/TAPE LENGTH = and TAPE 
LENGTH = (amount to be added to obtain standard length). 
Press after typing these dimensions. 


Once the program is running, numerous individual 
measurements may be corrected repetitively. The computer 
displays RAW DISTANCE =. Type the measured distance 
and press (ENTER). If temperature selections were entered, 











type the temperature in Degrees Farenheit and press The display will show: 


(ENTER). The display will show CORRECT TAPE = with the 
solution. Press fo rerun the program. CORRECT TAPE = 
298.523283 


Sample Problem 


Following is a sample problem in which two measurements 
of 150 and 300 feet are to be corrected for incorrect 

length tape (due to stretching of a 100 ft. tape), and for 
temperature. 


The tape used is a normal steel tape. The measurements 
were made at 65° and 80° respectively. 








The display will show: You type: 
TAPE CORRECTION 
(C) 1981 TANDY CORP. (flashes briefty) 
TAPE TEMP CORR? (Y/N) 
TAPE = INVAR?(Y/N) ao 
TAPE LENGTH CORR? (Y/N) 
CORR/TAPE LENGTH= OMOG) 
TAPE LENGTH= 
RAW DISTANCE= Dow 
TEMPERATURE = Oe) 
CORRECT TAPE = 

149.2470896 
RAW DISTANCE= BD 


TEMPERATURE = 


Youtype: 


(Pressing reruns 
program.) 





Leveling and Volumes 


Be sure that the computer is in the DEF mode and load the 
Leveling and Volumes module into memory by first typing 
ODOM O MMDW ADC. To obtain the 
program menu, type (GPO). The display will show 
LEVELING-VOLUME. Press (ENTER). (C) 1981 TANDY CORP. 
flashes briefly. You will have four sections in the Leveling and 
Volumes menu. Pressing will bring you to the next item 
onthe menu. 








The functions are: 


1, RECIPLEVEL:SHFT A 

2. TRIGLEVEL:SHFT S 

3. END AREA VOLUME:SHFT D 
4. PRISM VOLUME:SHFT F 


Belowis a detailed description of these programs. 
Recip Level 


RECIP LEVEL (A) computes the elevation of a point 
across a body that cannot be traversed (i.e., alake), using two 
‘sighting points (P and Q) and two rod positions (A and B) as. 
shown in this figure. 


ee 
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ry 
Bq 








Hp = Elev Bp = Elev A + hBP — hFP 
HQ = Elev BQ = Elev A + hBQ — hFQ 
Elev B = (Hp + HQ)/2 


The program asks a series of questions, computes the 
resultant elevation and displays it. 


The display will show: 
STAAELEV = 
STAPBACK= 
STAPFWD= 
STAQBACK= 
STAQFWD= 


STABELEV=X....X 


You type: 


@ 

(elev at Pt, A} 
(Rod reading at A from P) 
(Rod reading at B from P) 
Rod reading at A fromQ) 
Rod reading at B from Q) 
ENTER 
(Pressing returns to 
STAAELEV,) 


(roy 
e] 


Fo] 


=] 





Sample Problem 






\ 


ElevA = 550 


The display will show: 


STAAELEV= 

STAP BACK= 
STAPFWD = 
STAQBACK= 
STAQFWD = 
STABELEV = 552.25 


You type: 


GHFD 
@HD ENTER) 
G@ ENTER) 

@ ENTEW) 








Trig Level 


TRIG LEVEL (GHFT) CS) performs trigonometric leveling of an 
inaccessible point by making two sightings (from points A and 
B) and computing the elevation of the target at P. Following is 

the diagram of the example and the formulas: 











Measure: Elevation atA 
Distance AB 
<A 
<B’ 
<ALPHA or A Elev. angle 
<CorElev.B 

Compute: <D =180— (<A + <B) 
Ind AB'D 
AD = (AB’/SIN<D)SIN <B’ 
In A ADP 
DP = AD TAN <ALPHA 
EtEVP = ELEVA + PD 


The program computes the elevation at P and displays the 
result. Following is the dialogue: 





The display will show: 


STAAELEV= 
ANGLE A= 
AELEV ANGLE = 


ABDIST= 
ANGLE B= 


ELEVB? (Y/N) 
STABELEV? 
or ANGLE C = 
ELEVatP =X....X 


Sample Problem 


You type: 


® 

(Elev at point A) 

(# of degrees in angle A) 
(# of degrees in elev angle} 
(ENTER) 

(Distance AB) 

(# of degrees in angle B’) 

R 

= Yes, (W) = No) 
(Elev at point B) 

(# of degrees in angle C) 
(Pressing (ENTER) reruns 

menu.) 


: 














ElevA = 520.5ft. 
<A = 60°30’ 15” 
<B’ = 50°25'37" 





-<ALPHA = 15°10’ 45" 
AB = 1001t 
<C = 5°15' 22" 


The display will show: 


STAAELEV= 
ANGLEA= 
AELEVANGLE= 

AB DIST = 

ANGLEB= 

ELEV B=(Y/N) 
ANGLEC = 

ELEV atP=542.7957811 


You type: 


ies) 

BOOMco 
OMoss ey) 
ODomoaans 
OO® 
BOODH|BDT ENTER) 
@MOMEX2@) ENTER) 











End-Area Volume The display will show: 
END-AREA VOLUME ( (D)) computes the volume of a LENGTH 
body, such as an excavation site, based upon the end area VOLUME = 1800 


algorithm. 








GiventheareasofA B C D E (Al)andA’B’C’D'E’ 
(A2), and the length L, the volume of the body is given by: 


V= (Al + A2jL/2 


The program asks a series of questions, computes the volume 
and displays the results. Type the area of the first end (Area 1) 
and press (ENTER). Next, type the area of the second end (Area 
2) and press (ENTER). When you are asked for length, type the 
length of the distance between two ends and press (ENTER). The 
volume will be displayed. Press (ENTER) to return to the Area #1 
question. 


Sample Problem 


The display will show: You type: 
@ 
AREA #1 DMS 


AREA#2 ~ @OOeé 





Youtype: 


OD 
(Pressing returns to 
AREA #1.) 





Prism Volume The display will show: You type: 























PRISM VOLUME (GHFT) CF)) computes the volume of a prism (HFT) (F) 
using the areas of the two ends and an areain the middle. AREA #1= (2) ENTER) 
* MEDIAN AREA= (3G) ENTER) 
AREA #2= Om 
LENGTH = (D@M@ ENTER) 
a ZS a2 VOLUME = 3666.666667 (Pressing returns to 
SW = SSS AREA #1 =.) 








V=L(Al + 4Am + A2)/6 


Press (E) and the computer asks for Area 1 (area of the 
first end). Type in that dimension and press (ENTER). The 
Median Areais the area of the median cut. Type in that amount 
and press (ENTER). Then you are asked for Area 2. Type that 
amount and press (ENTER). The Length is the distance between 
the end areas. Type in the length amount and press (ENTER). 
The Volumeis then displayed. Press toreturn to the 
AREA #1 question. 


Sample problem 
Al = 20 
A2 = 60 


Am = 35 
L= 100 
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Trregular Area 
IRREGULAR AREA (CDCR)CACP)) lets you compute the area 


and coordinates of an irregular area such as the example 
below. 


p3 




















DL br bs Da DS D6 7 DX DP DIO DIN DI? Did Dn Dis 


Find a line of traverse AB between two points on the irregular 
boundary. Measure the bearing of line AB, Find a constant 
sight bearing. At several points along AB measure the distance 
along AB from previous sighting (D1). Then measure the 
distance from AB to irregular boundary at common sighting 
bearing. Measure the distance along AB from the last sighting 
point to B(Dn). 


Make sure that the computer is in the DEF mode and load the 
TRAP function into memory by typing the command, 
ODOMDOMODMAPIE). This program 
computes the area of an irregular area, the length of the 
traverse line and the corrdinates of the Points of Intersection. 








(SPO) to start the program. The name, IRREGULAR 
AREA, will be shown on the display. The copyright will flash 





a 


briefly. The display shows DISPLAY COORDINATES? (YIN). 
Type () for Yes or (X) for No. Press after you type in 
figures for each question. You are then asked for the number of 
sections (the number of sections you are dividing the areainto), 
Type the number of sections (must be less than 21) and press 
(ENTER). INIT DEPART = will appear and you type the initial 
value of X at the starting point. 


INITLAT= appears and you type the initial value Y atthe 
starting point and press (ENTER). When TRAVERSE 

BEARING = is shown, type the bearing of traversal line in 
degrees, minutes and seconds. SIGHT BEARING = appears 
asking you for displacements in degrees, minutes and 
seconds. 


When TRAVERSE DIST = is shown, type the distance from last 
point to the next one along the traversal line. SIGHT DIST = 
asks for the displacement of point on the irregular boundary 
from traversal line measured at a constant bearing (Last 
Traverse Distance does not have asight distance). 

The display will show: You type: 
DEPART (N) 
LAT (N)=X 
TOTAL TRAV=X 
END DEPART=X 







ENTER: 
(Pressing (ENTER) reruns 
program.) 
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Sample Problem 





Traverse Bearing 110° 30’ 15” 


Sight Bearing 15°25 10" 
Starting Departure 100 
Starting Latitude 500 


The display will show: 


IRREGULAR AREA 

(C) 1981 TANDY CORP 

DISPLAY COORDS:(Y/N) 

# SECTIONS= 

INIT DEPART= 

INITLAT= 

TRAVERSE BEARING = 

SIGHT BEARING = 

TRAVERSE DIST = 

SIGHT DIST = 

DEPART (1.)= 
229.6194677 
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You type: 





(flashes briefly) 

(@) ENTER) 

OW 

Ow 
MOWMODHDDGS) ENTER) 
DHOODOODD Eten) 
DDD ENTER) 











ENTER 


The display will show: 


LAT (1,)=557.870218 
TRAVERSE DIST = 
SIGHT DIST = 
DEPART (2.)= 
325.9429725 
LAT (2) =532.4827205 
TRAVERSE DIST = 
SIGHT DIST = 
DEPART (3.)= 
4249253101 
LAT (3.)=516.7352753 
TRAVERSE DIST = 
SIGHT DIST= 
DEPART (4.) = 
507 9546505 
LAT (4.)=443.1475164 
TRAVERSE DIST = 
SIGHT DIST= 
DEPART (5.)= 
595.6672245 
LAT (5.) =367.8083801 
TRAVERSE DIST = 
TOTAL TRAV = 585 
END DEPART= 
647.9383305 
END LAT = 295.0888339 
AREA = 47910.71368 


Youtype: 


DOW ENTER) 


DOD 


DMW@ ENTER) 


evap 


(ENTER) 
(ENTER) 


QDS) ENTER) 


Ow 


CENTER) 
ENTER 





ENTER) 
ENTER 





CENTER) 


ENTER 





ENTER 


Closure 


CLOSE is the first of two load modules used in the 
processing of a closed traverse. The other module is DISP. 
Both use common data. The CLOSE module lets you enter 
the traverse information, compute the error of closure, 
resolve the error of closure using the transit rule, and 
recalculate the error of closure without re-entering the 
“traverse data. (To be used after changes have been made 
using the DISP function). There are-some basic facts you 
should know before using these modules. 


All angles are entered and shown in degrees, minutes, and 
seconds. For 35° 25’ 10", you type BDOoDAan@M. 


‘Angles can be measured and entered in any of five ways 
‘(right, right deflection, left, left deflection, absolute bearing). 
- Anytime an angle is entered, the computer will ask what 
type of measurement it is. Respond with a number from 1 - 
5 as shown below: 








Type Code Description ! 

Right - ro 
@ Left Deflection aS 
@- Right Deflection 5 | SS 
@ Left ; 

Bearing Lier 7 


An area can be bounded at most by 20 sides (computer 
memory limitation). 


All angles are carried internally as bearings and are 
displayed as bearings. 


Due to the way the arithmeticis handled inside the computer, 
there is a possibility of an accumulated error in the tenth low 
order digit amounting to the number of sides times the value of 
that digit. 


All distances are assumed to be level distances. 
Using the Closure Module 


The computer must be in the DEF mode. Use the command 
ODOMDOAODMAAC to load the 
CLOSE module into memory. Press GHFT (SPO) to start the 
Program menu. The display will show CLOSURE, Press 
and (C) 1981 TANDY CORP. flashes briefly, followed by the 
program menu. 


The Closure program menu includes: 


1. TRAVERSE: SHFT A 
2. CLOSE ERR: SHFT S 
3. DMD AREA: SHFT D 
4. REDOLEGS: SHFTG 


Adescription of each of these programs is provided. 
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Traverse 


TRAVERSE ((SHFD (A)) allows you to begin a closed 
traverse by entering the initial line of bearing to the starting 
point, the coordinates of the starting point, and the number 
of legs in the traverse. Next, you will be asked for the 
distance, angle, and angle type for each leg. 


As each ieg is entered, the leg is resolved to its Latitude 
and Departure. The cumulative error of closure is 
calculated. 


Press (SHFT) (A). The display will show TRAVERSE(Y/N). 
Press for Yes or GD for No and (ENTER). You press 
(ENTER) after providing the information for each question. 


INIT BRG = (Initial Bearing to starting point) is shown next. 


Type this information and press (ENTER). When asked for # 
LEGS, type this information and press (ENTER). You are then 
asked for INIT DEPART (Starting point horizontal 
coordinate) and INIT LAT (Starting point vertical 
coordinate). Three questions are asked concerning 

each leg: 


DIST= Length ofleg. 

DEG= Angle in degrees, minutes and 
seconds in DD.MMSS format. 

DEG TYPE= Type Code 1-5. 


The closure error type will be displayed after all legs have been 
entered. Your display will show: 
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NO CLOSURE ERROR Press to rerun 
menu. 


ENTER 


or CLOSE ERR=1 / X..X 
DEPART ERR =X...X 
LAT ERR=X...X 


Sample Problem 





Type 2 





(Press (ENTER) to rerun, 
menu.) 


90° Type 3 








The display will show: 


TRAVERSE:{Y/N) 
INIT BRG= 

# LEGS= 

INIT DEPART = 
INIT LAT= 
DIST= 

DEG= 








@ ENTER) 
QOD 
@ 

MDW CENTER) 





BOODOoOW 




















The display will show: 


DEG TYPE = 
DIST= 
DEG= 
DEG TYPE= 
DIST= 
DEG= 
DEGTYPE= 
DIST= 
DEG= 


DEG TYPE= 
CLOSE ERR = 1/ 
281.4285073 
DEPART ERR = 
1.41421352 
LATERR=0 
TRAVERSE: SHFT A 


You type: 





Os 
AADODOOD 





Close Err 


CLOSE ERR (HET CS) closes the traverse by spreading 
the closure error by the “transit rule”. The “transit rule” is: 
“The correction to be applied (to the Latitude/Departure of 
any course) is to the total error (in Latitude/Departure) as 
the Latitude/Departure (of that course) is to the sum of all 
the Latitudes/Departures (without regard to the algebraic 
sign)”. Once started, the program runs to completion and 
recaiculates the remaining error (This should be the 
irreduceable arithmetic error discussed in the introduction to 
this program). This error is printed as two numbers in 
Latitude Error/Departure Error format. Press after 
these errors are displayed to rerun the menu. 


Sample Problem (continued from TRAVERSE) 


The display will show: You type: 
® 
~4,00000 E-08 
8.00000E00 
TRAVERSE:SHFT A 
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DMD Area 


DMD AREA (GHET) (DD) computes the area of a closed 
traverse using the Doubled Meridian Distance (DMD) 


algorithm. When completed it displays the computed area. 


Sample Problem (continued from TRAVERSE) 


The display will show: You type: 
@® 

AREA = 9899,999996 (Pressing reruns 
menu.) 
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Redo Legs 


REDO LEGS (GHFT) (@)) recomputes the error of closure 
based upon the previously entered distances and bearings. 
This follows the RE-ENTER program in the DISP function in 
which some of the data values have been changed. After 
you have run the DISP module, reload CLOSE and press 
(@®. Then, you return to the result portion of 
TRAVERSE. 














ee 


Display 


DISP is the second of the two modules to be used in processing 
aclosed traverse. Before DISP can be used, a traverse must 
have been previously entered (using the CLOSE load module) 
or through LOAD DATA ((SHFD (H)). The DISP module 
provides the tools necessary to display the resolved legs after 
closure has been forced. 


Be sure that the computer is in DEF and load the DISP load 
function into memory using the command, 
DDOOMDOOMMOOPHE. Enter GH GO 

to obtain the program menu. The display will show DISP and 
you press (ENTER). The copyright will flash briefly, then the menu 
is displayed. The programs in this menu are: 








. DIST/BRG:SHFT A 

. COORD:SHFT S 

. DELTA:SHFT D 

. RE-ENTER:SHFT F 
. SAVE DATA:SHFT G 
. LOAD DATA:SHFTH 


OaORAN= 


Each of these programs is described below. 
Dist/Brg 
DIST/BRG (GHET CAD) lets you display the resolved distances 


and bearings from one turning point to another after the closure 
errors have been resolved. Press (SHFT) (A) and the program 


displays each leg of the traverse in the sequence they were 
originally entered with two numbers separated by a slash. 


The first of the numbers is the distance. The second is the 
absolute bearing from the start of that leg to its end point. The 
bearingis represented in degrees, minutes, seconds, and 
fractions of seconds from true north. The display formatis: 
99.74906013/44.51204423 where 99.74906013is the 
distance and 44.51204423 is the bearing representing 44°51’ 
20.4423”. 


Continuing the example in the CLOSE program. 


The display will show: You type: 

® 

99.74906013/44.51204423 (ENTER) 

99.74906017/135.0839557 (ENTER) 

99.24905542/225.0836953 (ENTER) 

99.24905542/314.5123046 (Pressing reruns 
menu.) 
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Coord 


COORD (HFT) (S)) lets you display the resolved turning points 
after the closure errors have been resolved. The coordinates 
are displayed in reference to the coordinate system used in 
CLOSE. The Latitudes are displayed as Y values and the 
Departures as X values. The program is started with GHFD G) 
and displays the starting point. Then in turn, each coordinate 
pair is displayed. Press to change displays. 





Continuing the example problem: 





The display will show: You type: 
(SHED CS) 
INITX=200 
INITY =200 (ENTER) 
X(1.) = 270,355348 (ENTER) 
Y(1,.)=270.7106781 
X(2.) = 340.7106961 
Y¥(2.)= 200. 


X(3.) = 270.355348 





Y(3.) = 129.9964287 

X(4.) = 199.999999 ENTER 

X(4.) = 200. (Pressing reruns 
menu.) 
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Delta 


DELTA (HFT (D)) lets you display the delta changes in latitude 
and departure from one turning point to another after the 
traverse has been closed. You may move through the displays 
by pressing (ENTER). 


Continuing with the example problem: 


The display will show: Youtype: 
@ 
X(1.)=70.35534803 (ENTER) 
Y(1.)=70.71067812 (ENTER) 
X(2.} = 70.35534809 (ENTER) 
Y(2.)=-70.71067812 
X(3.) =-70.35534807 


Y(3.) =-70.00357134 





X(4.)=-70.35534807 (ENTER) 
Y(4.) = 70.00357134 (Pressing (ENTER) reruns 
menu.) 





Re-Enter 


RE-ENTER ((SHFT) (F)) lets you re-enter the original 
information. This program cannot be run until DIST/BRG has 
been run. You may bypass some questions by pressing 
CENTER). 


The display will show: You type: 
® 

INITX= Enter the initial coordinate 
value or (ENTER). 

INITY = Enter the initial coordinate 
value or (ENTER). 

INIT BRG= This is a mandatory entry. 


Enter the initial bearing in 
degrees, minutes and seconds 
inthe format DD.MMSS. 


LEG#= Enter the number of the leg 
to change. This is mandatory. 

DIST= Enter the length of the 
specified leg. This is 
mandatory. 

DEG= Enter the degrees of that 


leg in degrees, minutes and 
seconds in the format 
DD.MMSS. This is mandatory. 

DEG TYPE = Enter a degree type 1-5 as 
defined in CLOSE. This is 
mandatory. 


The display will show: 


CHGLEG:(V/N) 


You type: 


Enter Y) for Yes or QD for No. A 
“Y" lets you change the 

entered values for each leg. 
An‘N” reruns the menu. 


Save Data 


SAVE DATA ((SHFD (@)) lets you save all of the data areas of a 
cassette tape for future retrieval. The program displays the 
message INSERT SAVE TAPE. Make sure the cassette is 
properly connected to the computer and insert tape. The 
recorder should be on “RECORD”. Press (ENTER). The data will 
then be recorded. 
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Load Data 


LOAD DATA (GHFT) CD) lets you load data previously recorded 
on cassette tape into the computer's variable memory. The 
computer displays the message INSERT LOAD TAPE. Make 
sure the cassette is properly connected to the computer and 
insert previously recorded tape. 


The recorder should be on “PLAY”. Press (ENTER). Once the 
data is loaded, the menu is rerun. [f the menu does not appear 
after approximately 90 seconds, check your tape. If the tape 
is running, press “STOP”, rewind the tape, adjust the volume 
and start the tape again. 








Conversions 


Be sure that the computer is in DEF and load the Conversions 
Program into memory using the command, 
DOOMDOMOOMDADDC. Press 
SHED to start the program. The dispiay will show 
SURVEYING—CONVERSIONS. Press (ENTER) and (C) 1981 
TANDY CORP flashes briefly. Then the program menuis 
displayed. 








Three Conversion programs can be used: 


1. Convert—DIST:SHFT A 
2. Convert—AREA:SHFT S 
3. Convert—VOLS:SHFT D 


Convert Dist 


Convert--DIST (GHFT) (AD) converts between linear units of 
measure. The program first displays the following 
sub-menu: 


SCROLL:SHFT—=ON CHOICE 
CHAIN—FT 

FT—CHAIN 

FT—KM 

KM—FT 

CHAIN—KM 

KM—CHAIN 

FI—VERA 


VERA—FT 
YD—VERA 
VERA—YD 


Here is a list of abbreviations used for Conversions: 


A— Acre 

FT — Feet 

KM — Kilometer 
M — Meter 

YD — Yard 


The unit choices are read as: from CHAIN to FEET or from 
FEET to KILOMETERS. When the desired choice of units is 
displayed, press the T) © keys to use that set of 
conversions. The program then asks for the measurement 
to be converted by displaying FROM =. 





You indicate the measurement by typing the numbers and 
decimal point. Press (ENTER). The display will say 
OUTPUT = XXXxX..XX (the X's represent the converted 
measurement). To make another conversion, you press 
(ENTER), and the program returns to FROM =. Press 
to re-enter the top menu. 


Note: The unit VERA was used in the southwestern United 


States in the nineteenth century and is still on many survey 
documents. It is defined as 33 1/3 inches. 
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Convert Area 


CONVERT—AREA ((SHFT) (S)) converts between units of 
area. The operation of this program is the same as 
CONVERT:DIST above. The program shows this sub-menu 
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SCROLL:SHFT—= ON CHOICE 
SQ FT—YD 
SQ FT--M 

SQ FI—A 

SQ YD—FT 
SQ YD—M 

SQ YD—A 

SQ M—YD 

SQ M—FT 

SQ M—A 
A—SQM 
A—SQ FT 
A—SQ YD 
A—SQ CHAIN 
SQ CHAIN—A 
SQ FT—VERA 
SQ VERA—FT 
SQ YD—VERA 
SQ VERA—YD 


Convert Vols 


CONVERT—VOLS (GHFT) (D)) converts between units of 
volume. The function operates the same as 
CONVERT—DIST. This sub-menu offers: 


SCROLL:SHFT—= ON CHOICE 
CUBIC FT—YD 

CUBIC FT—M 

CUBIC YD—FT 

CUBIC YO—M 

CUBIC M—YD 

CUBIC M—FT 








Tape Correction 


Variable Meaning 


A Alpha Input Variable Y = Yes N=No 

B Corrected Tape Length 

Cc Measured Tape Temperature 

D 

E 

F 

G 

H 

I 

J 

U Temperature Correction Flag U=1= Yes U=2=No 
Vv Tape Length Correction Flag V=1= Yes V=2=No 
Ww Tape Length Correction to Correct Length 

x Tape Length 

Y Valid Tape Type Y=1 Valid 

Zz Tape Expansion Coefficient 

Conversions 


Variable Meaning 


A Initial Value/Converted Value 
v Conversion Factor 





Irregular Area 


Variable 


ODVOZZr-AC™“TOMMOOWY 
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Meaning 


Alpha Input - Display Coordinates 
# of Sections in Calculations 
Initial Departure 

Initial Latitude 

Traverse Bearing 

Sight Bearing 

Effective Angle 

Total Traverse 

Index of Sections 

Traverse Distance 

Final Departure 

Final Latitude 

Area 

Sight Distance 

Temporary variable 
Displacement Departure 
Displacement Latitude 





Leveling and Volume 





Variable 


Program A Program S Program D Program F 
Recip Level Trig Level End Area Prism Area 





Station A Station A Area #1 Area #1 
Elevation Elevation 











Station P Area #2 Median Area 
Back Angle A 





Station P A Elevation 
Forward Angle 


Station Q 
Elevation result 





Station B 
Elevation result 











Elev at P 





Elev B? (Y/N) 
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Disp/Close/Save 


DOVOZSr-AC™“TOMMOVOGY 


A(19) S 
A(20) T 
A(21) U 
A(22) V 
A(23) W 
A(24) X 
A(25) Y 
A(26) Z 
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Number of legs 

Input Degrees/Scratch 
Input Degree type/Scratch 
Sum of Absolute Latitudes 
Sum of Absolute Departures 
Sum of Latitudes 

Sum of Departures 

Leg Index 

Augmented Index 

Last Bearing 

Perimeter 

Closure Error/Distance 
Scratch Index 

Scratch Index 

Starting Departure 

Starting Latitude 

Maximum Length Leg 

Index of Maximum Length Leg 


Successive Departures 
followed by Successive 
Latitudes 





Appendix A — Backups 


A Backup is a tape copy of a program and is an extremely 
effective method of insuring that an accident or equipment 
fault will not result in the loss of software. Your first action 
as owner of the Surveying Package should be to make 
working copies of the original cassette(s) and then put the 
originals away in a safe place. Although it may be possible 
to make direct copies using two cassette recorders or on 
cassette duplicating equipment, the most RELIABLE 
method is to use the computer itself to make the Backups. 
Also, for frequently used programs, you may wish to put 
them on separate cassettes for easier loading. Here are 
step-by-step instructions for making a Backup: 


1. Connect the Cassette Interface to the cassette recorder 
and install the computer in the Cassette Interface. 


2. Place the cassette containing the program(s) to be 
copied in the recorder and either rewind the tape to the 
beginning or position the tape to a blank area just prior to 
the desired program. Place the recorder in the “PLAY” 
mode. 


3. Turn on the computer, make sure that it is either in the 
DEF or RUN mode and type in: 
ODODDOMPMDMBHCE (‘name” isthe 
name of the program to be copied). 








4, When the program has been loaded into the computer 
and the cassette has stopped, remove the cassette and 
replace it with the cassette which is to receive the program 
copy. Either rewind the tape to the beginning or position it 
to the point where the copy is to start. You should leave 
about ten seconds of blank tape if the copy is to start at the 
beginning of the cassette or about five seconds of blank 
space if the copy is to follow another program on the same 
cassette. Place the recorder in the “RECORD” mode. 


5. Make sure that the computer is in either the DEF or RUN 
mode and type in: 
OODODDOODMAMH 


The recorder will start and record your program. 


6. Now rewind the cassette to the blank space just prior to 
the program, put the recorder into the “PLAY” mode and 
type in: 

ODODODAOM MMHG) 








This is the computer's verifying function and the recorder 
will start and compare the cassette copy with the program 
in the computer's memory. If the copy is good, the recorder 
will stop at the end of the program and the > prompt will 
re-appear on the display. If an error occurred during the 
verification, you'll get an error display such as:5 .......... 


If this happens, check the recorder volume setting and try. 
the CLOAD? function once more. If you still get an error, 


27 





the tape copy is probably bad and you should CSAVE the 
program once again and re-verify it. You may find that 
some brands of tape, especially the cheaper brands may 
not be of sufficient quality to insure reliable copying. Radio 

: Shack Supertape or TRS-80 certified cassettes are 
recommended for best results. 


7, Repeat Steps 1 through 6 for each program to be 
Backed-up. 


8. Put the original cassettes away in a safe place and use 
them ONLY for making working copies. 


Appendix B — Maintenance 


Maintenance of your Pocket Computer System is not 
difficult and attention to the simple points listed below 
should provide best reliability and satisfaction: 


1. Keep your program cassettes in their boxes when not in 
use and don’t expose them to extremes of temperature or 
magnetic fields. NEVER touch the exposed surface of the 
tape on the front edge of the cassette. 


.2. Clean and demagnetize the tape heads in the recorder 
at regular intervals. Follow the recommendations in the 
cassette recorder's manual. 


| 3. Experience has shown that best program loading and 
saving reliability is achieved by operating the cassette 
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: recorder on batteries rather than AC. 


4. Use only fresh alkaline type batteries in the recorder and 
Cassette Interface. 


5. Always press the recorder's “STOP” key immediately 
after ioading or saving a program. This will release the 
pressure on the rubber roller which pulls the tape so. that 
the roller will not develop a permanent “flat” at the point of 
contact with the tape. 


6. ALWAYS turn the computer OFF before installing it in, 
or removing it from the Cassette Interface. 


7. After removing the computer from the Cassette 
Interface, be sure to re-install the protective plug to keep 
dirt out of the connector on the computer. Never touch the 
exposed contacts on the Cassette Interface, 











RADIO SHACK SOFTWARE LICENSE 


A. Radio Shack grants to CUSTOMER a non-exclusive, paid up license to use 
on CUSTOMER'S computer the Radio Shack computer software received. Title 
to the media on which the software is recorded (cassette and/or disk) or stored 
(ROM) is transferred to the CUSTOMER, but not title to the software. 


B. In consideration for this license, CUSTOMER shall not reproduce copies 
of Radio Shack software except to reproduce the number of copies required for 


use on CUSTOMER'S computer (if the software allows a backup copy to be 
made), and shall include Radio Shack’s copyright notice on all copies of 
software reproduced in whole or in part. 


C. CUSTOMER may resell Radio Shack’s system and applications software 
(modified or not, in whole or in part), provided CUSTOMER has purchased one 
copy of the software for each one resold. The provisions of this software License 
(paragraphs A, B, and C) shall also be applicable to third parties purchasing such 
software from CUSTOMER. 

















" IMPORTANT NOTICE ~ 


ALL RADIO SHACK COMPUTER PROGRAMS ARE DISTRIBUTED ON AN 
“AS IS” BASIS WITHOUT WARRANTY. 


Radio Shack shall have no liability or responsibility to customer or any other 
person or entity with respect to any liability, loss or damage caused or alleged to 
be caused directly or indirectly by computer equipment or programs sold by 

Radio Shack, including but not limited to any interruption of service, loss of 

business or anticipatory profits or consequential damages resulting from the use 

, or operation of such computer or computer programs. 

NOTE: Good data processing procedure dictates that the user test the program, 
un and test sample sets of data, and run the system in parallel with the 
system previously in use for a period of time adequate to insure that 
results of operation of the computer or program are satisfactory. 
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